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(57) Abstract: 



PURPOSE: To realize communication based 
differential signal by two polarized optical signals. 



on a 



CONSTITUTION: In a transmission unit, the signal 
modulated by a parallel-serial conversion circuit 71 is 
supplied to driving elements 72 and 73. The signal 
supplied to the driving element 73 is modulated into the 
signal having the same phase as or the opposite phase of 
the signal supplied to the driving element 72 by a polarity 
inversion signal. Signals are supplied from driving 
elements 72 and 73 to LEDs 74 and 75 and are 
converted into optical signals and are transmitted to a 
reception unit as two optical signals of rightward or 
leftward circular polarized light by polarizing plates 76 and 
77. 
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TITLE: Transmitting Device and Receiving Device 
ABSTRACT 

[Object] To allow communication by differential signals by means of two polarized 
light signals. 

[Structure] In a transmitting unit, a signal converted by means of a parallel-serial 
converting circuit 71 is supplied to drive elements 72, 73. The signal supplied to the 
drive element 73 is converted to the same phase or the opposite phase of the signal 
supplied to the drive element 72 by means of a polarity inversion signal. The signals 
are supplied from the drive elements 72, 73 to the LED's 74, 75, where they are 
converted into light signals and sent to a receiving unit where they are converted into 
two light signals which are circularly polarized by a right rotation or a left rotation by 
means of polarizing plates 76, 77. 
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CLAIM 

1. A transmitting device characterized by comprising: 

light emitting means for emitting two light beams having the same spectrum in 
response to transmission signals; 

light polarizing means for polarizing the light emitting from said light emitting 
means into two light beams having mutually different polarization modes; and 

modulating means for modulating the two light beams emitted from said light 
emitting means so that the sum of their optical intensities will always be constant. 

2. A transmitting device as recited in claim 1, characterized in that said light 
polarizing means has polarizing plates which circularly polarize said two light beams so 
as to rotate in opposite directions. 

3. A transmitting device as recited in either claim 1 or 2, characterized in that said 
modulating means modulates said two light beams by pulse modulation, AM 
modulation, FM modulation, QAM modulation or PSK modulation. 

4. A transmitting device as recited in any one of claims 1, 2 or 3, characterized in 
that said transmission signals are an image signal and control signal; and 

said modulating means modulate said two light beams so that the sum of their 
optical intensities becomes constant when said transmission signals are image signals, 
and modulates said two light beams so that the sum of their optical intensities changes 
when said transmission signals are control signals. 

5. A receiving device characterized by comprising: 

separating means for separating two light beams having mutually different 
polarization modes from transmitted light; 

light receiving means for respectively receiving the two light beams separated 
by said separating means and issuing reception signals; 

computing means for computing a difference between two reception signals 
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output by said light receiving means; and 

demodulating means for demodulating the output of said computing means. 

6. A receiving device as recited in claim 5, characterized in that said computing 
means has a comparator for comparing said two reception signals. 

7. A receiving device as recited in either claim 5 or 6, characterized in that said 
computing means further comprises comparing means for comparing at least one of said 
two reception signals with a predetermined reference voltage. 

8. A receiving device as recited in claim 7, characterized in that said comparing 
means comprises: 

a comparator for comparing both of said reception signals with said reference 
voltage; and 

an AND circuit for computing a logical product of the outputs of said two 
comparators. 

DETAILED DESCRIPTION OF THE INVENTION 
Field of Industrial Application 

The present invention relates to a transmitting device and receiving device which are 
suitable for use in the technical field of individual information terminals such as 
electronic notebooks, CD-I and the like. 

Prior Art 

Fig. 13 shows a structural example of a remote commander (remote control) 1 which is 
generally used and a video tape recorder (VTR) 11 controlled thereby. 

When, for example, the play button 2 on the remote control 1 is pressed; an infrared 
LED (light emitting diode) 3 blinks in accordance with a pattern which is set as a play 
code, thereby generating a remote control infrared signal. On the other hand, the 
VTR11 senses the infrared ray by means of a photodiode 12, begins to play the video 
tape (not shown) which it contains, and outputs the played signals to the television 
image receiver 13 for display. 
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Problems to be Solved by the Invention 

However, the conventional remote control systems of this type have the following 
problems. 

The light output of the infrared LED 3 must be made large in order to avoid the 
influence (external noise) of infrared sources other than the remote control, such as 
sunlight, electric lamps and stoves. 

Additionally, for the same reason, it is difficult to raise the blinking speed of the 
infrared LED 3. 

Furthermore, since the infrared LED 3 is already employed by a variety of devices 
including televisions, air conditioners and the like, it is difficult to use them for new 
purposes such as the transfer of image data. Conversely, if used to transfer image data 
as mentioned above, the remote control systems of already existing devices could be 
activated by mistake. 

The present invention has been made in view of this situation, and has the object of 
offering a transmitting device and receiving device capable of exchanging signals using 
comparatively low-powered LED's, at high speeds, without being influenced by 
external disturbances and without misactivating other systems. 

Means for Solving the Problems 

The transmitting device recited in claim 1 is characterized by comprising light emitting 
means (such as the LED's 74, 75 in Fig. 3) for emitting two light beams having the 
same spectrum in response to transmission signals; light polarizing means (such as the 
polarizing plates 76, 77 in Fig. 4) for polarizing the light emitting from the light 
emitting means into two light beams having mutually different polarization modes; and 
modulating means (such as the drive elements 72, 73 in Fig. 3) for modulating the two 
light beams emitted from the light emitting means so that the sum of their optical 
intensities will always be constant. 

The polarizing means can comprise polarizing plates (such as the polarizing plates 76, 
77 in Fig. 3) which circularly polarize the two light beams so as to rotate in opposite 
directions. 

The modulating means can be made to modulate the two light beams by pulse 
modulation, AM modulation, FM modulation, QAM modulation or PSK modulation. 



The modulating means can be made to modulate the two light beams so that the sum of 
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their optical intensities becomes constant when the transmission signals are image 
signals, and modulates the two light beams so that the sum of their optical intensities 
changes when the transmission signals are control signals. 

The receiving device recited in claim 5 is characterized by comprising separating means 
(such as the polarizing plates 91, 92 in Fig. 7) for separating two light beams having 
mutually different polarization modes from transmitted light; light receiving means 
(such as the photodiodes 93, 94 in Fig. 7) for respectively receiving the two light beams 
separated by the separating means and issuing reception signals; computing means 
(such as the comparator 97 in Fig. 7) for computing a difference between two reception 
signals output by the light receiving means; and demodulating means (such as the serial- 
parallel converting circuit 100 in Fig. 7) for demodulating the output of the computing 
means. 

The computing means can comprise a comparator (such as the comparator 97 in Fig. 7) 
for comparing the two reception signals. 

The computing means may further comprise comparing means (such as the comparator 
95 in Fig. 7) for comparing at least one of the two reception signals with a 
predetermined reference voltage. 

The comparing means can comprise a comparator for comparing both of the reception 
signals with the reference voltage; and an AND circuit for computing a logical product 
of the outputs of the two comparators. 

Functions 

In the transmitting device having the above-described structure, the transmission signals 
are made into opposite-phase signals by the drive elements 72 and 73, and are emitted 
from the LED's 74, 75 as two light signals. These two light signals are circularly 
polarized with respectively a right rotation and left rotation by the two polarizing plates 
76, 77, and transmitted. 

In the receiving device having the above-described structure, the two light signals 
having different polarization modes are separated by two polarizing plates 93, 94 having 
different polarization modes, and photoelectrically converted into reception signals 
respectively by the photodiodes 93, 94. The difference between these two reception 
signals is computed by the comparator 97, and the reception signals are sent to the 
serial-parallel converting circuit 100 and demodulated into reception information. 

As a result, high-speed communications are possible with little electrical power while 
suppressing noise due to naturally occurring light. Additionally, it is possible to 
suppress the misactivation of already existing devices. 
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Embodiments 

Herebelow, embodiments of the transmitting device and receiving device of the present 
invention shall be explained with reference to the drawings. 

Fig. 1 illustrates an embodiment of an electronic album applying the transmitting device 
and receiving device of the present invention. The player 21 as the transmitting device 
has operation buttons 22 such as a play button 22a, a stop button 22b and a rewind 
button 22c, and by operating these, it is possible to access a magneto-optic disk 23 in 
which image data are recorded, and play, stop or play in reverse the recorded data. 
Additionally, the transmitting unit 24 provided in the player 21 converts playback data 
from the magneto-optic disk 23 into light signals (infrared signals) which are then 
transmitted. 

On the other hand, the VTR 31 as the receiving device has a receiving unit 32, by which 
it receives light signals from the player 21, demodulates them into video signals and 
outputs them from an output terminal 33. These image signals pass through a cable 51, 
and are input through an input terminal 42 to a television image receiver 41 to be 
displayed on the television screen. 

Next, the actions of the embodiment of the electronic album shown in Fig. 1 shall be 
explained. When the play button 22a of the player 21 is pressed, the recorded data 
recorded in the magneto-optic disk 23 is played, and sent from the transmitting unit 24 
as light signals (infrared signals). The transmitted light signals are received by the 
receiving unit 32 of the VTR 31, restored to video signals and output from the output 
terminal 33 as video signals. The output video signals are sent through the cable 51 
and input through the input terminal 42 to the television image receiver 41 to be 
displayed on the television screen. 

Since conventional VTRs require recording media (video cassettes) to be provided in 
the VTR itself, the user is required to go back and forth between the VTR and the seat 
from which the user is watching, in order to operate both the remote control and the 
VTR. In contrast, the present embodiment allows everything to be operated locally, 
including exchanging of disks as recording media. 

Fig. 2 shows a structural example of the interior of the player 21 . The keyboard 61 
corresponds to the operation buttons 22 of the player 21, with the operation button 22a 
corresponding to the switch 62a, the operation button 22b corresponding to the switch 
62b and the operation button 22c corresponding to the switch 62c. The ends on one 
side of the switches 62a-62c are grounded, while the other ends are respectively 
connected to a predetermined voltage via the resistors 63a-63c. When each switch is 
OFF, a high voltage is applied to the microcomputer 64 via each resistor, and when ON, 
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a low voltage is applied. The microcomputer 64 scans the keyboard 61 at a constant 
period of, for example 50 ms, senses the states of the switches, and controls the various 
portions in accordance with the sensed results. 

The disk drive 65 reads digital image data from the magneto-optic disk 23 by 
controlling the microcomputer 64, and transfers it to the transmitting unit 24. The 
transmitting unit 24 converts the image data from the disk drive 65 and the control 
commands from the microcomputer 64 into serial signals represented, for example, by 
asynchronous format signals of an RS-232C interface, and converts this into ON/OFF 
states of light to be transmitted. 

Next, the operations of the structural example of the interior of the player 21 shown in 
Fig. 2 shall be explained. For example, when the operation button 22a of the player 21 
is pressed, the switch 62a goes into an ON state. Then, the resistor 63a is grounded via 
the switch 62a, and a low voltage is applied to the microcomputer 64. Since the 
operation buttons 22b, 22c of the player 21 are not pressed, the switches 62b and 62c 
are in OFF states, and a high voltage is applied to the microcomputer 64 via the resistors 
63b, 63c. The microcomputer 64 scans the keyboard 61 with a constant period of 50 
ms, detects the voltage applied to the microcomputer 64, and in this case, detects that 
the switch 62a is ON. 

Then the microcomputer 64 controls the disk drive 65 into which the magneto-optic 
disk 23 has been inserted, reads the digital image data from the magneto-optic disk 23, 
and transfers it to the transmitting unit 24. The transmitting unit 24 converts the image 
data from the disk drive 65 into serial signals represented by asynchronous format 
signal of an RS-232C interface, and converts this into ON/OFF states of light to be 
transmitted. 

On the other hand, when a predetermined control command is sent, the microcomputer 
64 directly supplies the control command to the transmitting unit 24. The transmitting 
unit 24 converts this control command to a light signal and outputs the result. 

Fig. 3 shows a structural example of a transmitting unit 24. The data input from the 
disk drive 65 is converted by a parallel-serial converting circuit 71 into an asynchronous 
format serial signal, which is then supplied to the drive element 72 and the drive 
element 73. The drive signal A generated by the drive element 72 comprising an amp 
is sent to the LED 74, the LED 74 blinks (ON/OFF) in accordance with the drive signal 
A, and generates a light signal. The polarizing plate 76 passes only the right-rotating 
circularly polarized light components of the light signal, and sends the result as light 
signal A. 

On the other hand, the drive element 73 comprising an XOR (exclusive logical sum) 
circuit is input a polarity inverted signal from the microcomputer 64, and when the 
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polarity inverted signal is "0", outputs a drive signal B having the same phase as the 
drive signal A, and when "1", outputs a drive signal B having the opposite phase of the 
drive signal B. That is, the drive element 73 operates under the characteristics of an 
XOR (exclusive logical sum) circuit. The drive signal B is sent to the LED 75, the 
LED 75 blinks (ON/OFF) in accordance with the drive signal B, and generates a light 
signal. The polarizing plate 77 passes only the left-rotating circularly polarized light 
components of the light signal, and sends the result as a light signal B. 

Next, the operations of the transmitting unit 24 shown in Fig. 3 shall be explained. 
The data output from the disk drive 65 is input to the parallel-serial converting circuit 
71, and after being converted into an asynchronous serial signal, is supplied to the drive 
element 72 and the drive element 73. The serial signal supplied to the drive element 

72 is made into a drive signal A by the drive element 72, and sent to the LED 74. The 
LED 74 blinks (ON/OFF) in accordance with the drive signal A, and converts the drive 
signal A into a light signal. The polarizing plate 76 passes only the right-rotating 
circularly polarized light components of the light signal, and sends the result as the light 
signal A. 

On the other hand, when transmitting the image data, the microcomputer 64 makes the 
polarity inverted signal equal to "1". Consequently, the serial signal supplied to the 
drive element 73 has its polarity inverted by the drive element 73, and is sent to the 
LED 75 as a drive signal B having the same phase as the drive signal A. The LED 75 
blinks (ON/OFF) in accordance with the transmitted drive signal B, and converts the 
drive signal B into a light signal. The polarizing plate 77 passes only the left rotating 
circularly polarized light components of the light signal, and sends the result as the light 
signal B. 

Fig. 4 is a diagram showing an example of a light signal for a case wherein image data 
are sent. Fig. 4(a) represents a light signal A, and Fig. 4(b) represents a light signal B. 
As is clear from these drawings, the light signal A is put to a high level (a state of 
presence of light) when "1", and is put to a low level (a state of absence of light) when 
"0". Thus, as shown in Fig. 4c, the intensity of the light combining the two is always 
constant. 

On the other hand, when transmitting a control command (control signal), the polarity 
inverted signal is made "0". Therefore, the drive signal B output by the drive element 

73 becomes a signal having the same phase as the drive signal A output from the drive 
element 72. 

Fig. 5 is a diagram showing an example of a light signal for the case of transmitting a 
control signal. Fig. 5(a) represents the light signal A, and Fig. 5(b) represents the light 
signal B. As is clear from these drawings, the light signal A and light signal B are 
signals having the same phase. Accordingly, when the two are combined, the intensity 
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of the light changes in correspondence with the transmitted signal as shown in Fgi. 5(c). 

Fig. 6 shows a structural example of a portion of the VTR 3 1 in Fig. 1 . The receiving 
unit 32 receives a light signal from the player 21, demodulates and separates the image 
data and control commands, supplies the image data to the memory circuit 81, and 
supplies the control commands to the control circuit 82. The control circuit 82 
controls the page switching of the memory circuit 8 and controls the power supply 
circuit 84 to control the ON/OFF of the power supply and the like in correspondence 
with the supplied control commands. The memory circuit 81 is controlled by the 
control circuit 82 and outputs the image data to a D/A converting circuit 83. The D/A 
converting circuit 83 converts the transmitted image data into analog signals, and 
supplies them to the television image receiver 41 via the input terminal 33. 

Next, the operations of the embodiment shown in Fig. 6 shall be explained. The light 
signals as transmission signals transmitted from the transmitting unit 24 of the player 21 
are received by the receiving unit 32, and are demodulated and separated into image 
data and control signals. The separated image data are supplied to the memory circuit 
81, and the control commands are sent to the control circuit 82. In response to the 
supplied control commands, the control circuit 82 controls the page switching of the 
memory circuit 8 1 , and controls the power supply circuit 84 to control the ON/OFF of 
the power supply and the like. By being controlled by the control circuit 82, the 
memory circuit 81 stores the supplied image data and sends the stored data to the D/A 
converter 83 at a predetermined timing. The image data sent tot he D/A converting 
circuit 83 is converted to an analog signal, after which it is sent through the output 
terminal 33 to the television image receiver 41. 

Fig. 7 shows a structural example of a receiving unit 32. The polarizing plate 91 
passes only the right rotating circularly polarized light components of the light signals, 
and the polarizing plate 92 passes only the left rotating circularly polarized light 
components. That is, of the light signals sent to the player 21, only the light signal A 
passes through the polarizing plate 91 and is converted into a received signal A by the 
photodiode 93. Additionally, only the light signal B passes through the polarizing 
plate 92 to be converted to the received signal B by the photodiode 94. 

The comparator 95 compares the received signal A with a preset designated reference 
voltage E, and if the received signal A is larger than the reference voltage E, outputs a 
"1", and if not, outputs a "0", thereby outputting the serial signal A. The comparator 
96 compares the received signal B with the reference voltage E, and if the received 
signal B is larger than the reference voltage E, outputs a "1", and if not, outputs a "0", 
thereby ouptutting a serial signal B. 

The AND circuit 98 computes the logical product of the serial signals A, B output from 
the comparators 95, 96, and outputs a control serial signal. The serial-parallel 
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converting circuit 99 converts this control serial signal into parallel command data, 
which is output to the control circuit 82 as control commands. 

On the other hand, the comparator 97 compares the received signals A and B output by 
the photodiodes 93 and 94, outputs a "1" if the signal A is larger than the signal B, and 
if not outputs a "0", thereby outputting a serial signal C. The serial-parallel converting 
circuit 100 converts this serial signal C into parallel data, which is sent to the memory 
circuit 8 1 as image data. 

Next, the operations of the receiving unit 32 shown in Fig. 7 shall be explained. Of the 
light signals A, B transmitted from the player 21, only the light signal A having only a 
right rotating circularly polarized light component passes through the polarizing plate 
91to be converted into a received signal A by the photodiode 93, while only the light 
signal B having only a left rotating circularly polarized light component passes through 
the polarizing plate 92 to be converted into a received signal B by the photodiode 94. 
The received signal A is supplied to the comparator 95 and comparator 97. 
Additionally, the received signal B is sent to the comparator 96 and comparator 97. 

The signals A, B supplied from the photodiodes 93, 94 to the comparator 97 are 

compared by the comparator 97. The comparator 97 outputs a "1" if signal A is larger - 

than signal B, and if not outputs a "0". As described above with reference to Figs. 4 
and 5, in the case of image data, the light signals A and B are given opposite phases, and 
in the case of control commands, the light signals are given the same phase. Therefore, 
when control commands are received, both inputs of the comparator 97 have the same 
level, so that the output will always be "0". On the other hand, when image data are 
received, the output of the photodiode 93 will be larger than the output of the 
photodiode 94 when "1", and the output of the comparator 97 will be "1". 
Additionally, when "0", the output of the photodiode 93 will be smaller than the output 
of the photodiode 94, so that the output of the comparator 97 will be "0". That is, the 
comparator 97 will detect and output only image data. 

While noise components will also impinge on the photodiodes 93, 94, these components 
have the same phase, so that the comparator 97 will be cancelled. 

On the other hand, in the comparator 95, the received signal A is compared with the 
preset reference voltage E. If the received signal A is larger than the reference voltage 
E, the comparator 95 outputs a "1", and if not, a "0". On the other hand, in the 
comparator 96, the received signal B is compared with a preset reference voltage E. If 
the received signal B is larger than the reference voltage E, the comparator 96 outputs a 
"1", and if not, a "0". 

The serial signals output from the comparators 95, 96 are supplied to the AND circuit 
98. Since opposite phase reception signals are input to the comparators 95 and 96 
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when image data are received, the outputs will be such that one will be "1" when the 
other is "0". In contrast, when control commands are received, same-phase reception 
signals are input to the comparator 95 and 96, as a result of which the output is such that 
when one is "1", the other is also "1", and when one is "0", the other is also "0". 
Therefore, the output of the AND circuit 98 will be "1" or "0". That is, the AND 
circuit 98 detects and outputs only control commands. 

While the control commands are transmitted and received as light signals A and B 
having the same phase in the above-described embodiment, they can be transmitted and 
received as signals having the opposite phase in the same manner as the image data. 

For example, take the format shown in Fig. 8 as one which is currently in common 
usage among VTRs. In this format, the command "P" which stands for PLAY 
represents playing, "R" which stands for RECORD represents recording, "S" which 
stands for STOP represents stopping, "F* which stands for FORWARD represents fast- 
forwarding, and "B" which stands for BACK represents rewinding. 

Suppose that the format of the electronic album shown in Fig. 9 is constructed in this 
type of situation. In this format, the command "P" which stands for PRINT represents 
printing, "N" which stands for NEXT represents playing of the next image, "B" which 
stands for BEFORE represents playing of the previous image, and "S" which stands for 
SHOT represents shooting. 

When a VTR having the format shown in Fig. 8 and an electronic album having the 
format shown in Fig. 9 are together, for example, the command "P" is sent from the 
transmitting device with the purpose of playing the VTR, the electronic album will also 
receive this command "P", and begin the printing operation corresponding to this 
command "P". Additionally, for example, when the command "S" is sent from the 
transmitting device with the purpose of recording an image being played on the VTR 
with the electronic album, the VTR will also receive this command "S", and perform a 
stop operation which corresponds to the command "S", as a result of which the VTR 
will stop, and the recording by the electronic album will fail. 

Therefore, in this case, a transmitting device and receiving device having the structures 
described above are installed in the electronic album having the format shown in Fig. 9, 
and control commands are transmitted and received by opposite phase light signals. 
Since the light receiving unit of the VTR cannot detect the polarized light signals, it is 
only able to recognize the control commands from the transmitting unit of the electronic 
album as continuous light. In contrast, the light receiving unit of the electronic album 
of the present embodiment excludes polarized light rays of the same intensity, so that it 
is not able to recognize the commands issued by the transmitting unit of the VTR. 
Therefore, the VTR and electronic album can be used without mutual misactivation. 
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While the light signals in the above description were pulse modulated for simplicity, 
AM modulation, FM modulation, PSK modulation, QAM modulation and the like are 
all possible by continuously changing the optical intensity, so that it is possible to 
construct a system with a new format. In this case, the comparator 95, 96 and the 
AND circuit 99 in Fig. 7 can comprise adding circuits, and the comparator 97 can 
comprise a subtracting circuit. 

Fig. 10 is a diagram showing an example of a waveform of an AM modulated 
transmission signal. In this case, the information is sent by being represented in the 
amplitudes of the transmission signal, so that the receiving unit obtains the received 
information by reading the amplitudes. 

Fig. 1 1 is a diagram showing an example of the waveform of an FM modulated 
transmission signal. In this case, the information is sent by being represented by 
changes in the frequency of the transmission signal, so that the receiving unit obtains 
the received information by reading the changes in the frequency. 

Fig. 12 is a diagram showing an example of a signal point arrangement for QAM 
modulation. QAM modulation is a format for transmitting information in 
correspondence with predetermined signal points. The receiving unit obtains the 
received information by reading the positions of the signal points. 

Effects of the Invention 

As explained above, the transmitting device and receiving device of the present 
invention allow communications by differential signals due to polarized light signals, 
thus enabling the following effects to be obtained. 

(1) The influence of externally occurring noise can be reduced, and low power LED's 
can be used. 

(2) The influence of externally occurring noise can be reduced, and the speed of 
communication can be improved by multi-value modulation. 

Additionally, the following effects can be obtained due to the sum of the intensities of 
the two light beams being constant. 

(3) They will not influence the AM and FM of other light beams. 

(4) They will not cause misactivation of conventional remote control devices. 

(5) A new command structure can be made independently of the command structures 
of conventional remote control devices, thus expanding the fields of possbile 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A diagram showing the structure of an embodiment of an electronic album 
applying a transmitting device and receiving device according to the present 
invention. 

Fig. 2 A diagram showing an example of the structure of the inside of the player 21 in 
Fig. 1. 

Fig. 3 A diagram showing the structure of the transmitting unit 24 of Fig. 2. 

Fig. 4 A diagram showing an example of a transmission signal which has been 
asynchronously pulse modulated in the case of sending image data. 

Fig. 5 A diagram showing an example of a transmission signal which has been 
asynchronously pulse modulated in the case of sending control signals. 

Fig. 6 A diagram showing the structure of a portion of the VTR shown in Fig. 1. 

Fig. 7 A diagram showing the structure of the receiving units 32 shown in Figs. 1 and 
6. 

Fig. 8 A diagram showing an example of a format of a commonly used VTR. 

Fig. 9 A diagram showing an example of a format of an electronic album. 

Fig. 10 A diagram showing an example of a waveform of an AM modulated 
transmission signal. 

Fig. 11 A diagram showing an example of a waveform of an FM modulated 
transmission signal. 

Fig. 12 A diagram showing the operating principles of QAM modulation. 

Fig. 13 A diagram showing an example of the structure of a conventional remote 
commander (remote control) and a video tape recorder controlled thereby. 

Explanation of Reference Numbers 

72, 73 drive element (modulating means) 
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74, 75 LED (light emitting means) 

76, 77, 91, 92 polarizing plate (polarizing means) 

93, 94 photodiode (light receiving means) 

95, 96, 97 comparator (computing means) 

99, 100 serial-parallel converting circuit (demodulating means) 



